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screening test followed by a confirmatory test, such as the Western blot or immunofluorescence, on samples that are reactive. Successive generations of EIA tests for HIV have improved in their sensitivity and specificity and now have a sensitivity of nearly 100% (1, 2) . Because of this high sensitivity, it is standard practice in blood banks worldwide to use a single EIA test for HIV screening (3) (4) (5) .
Around three million blood units are collected per year in Brazil. The Brazilian Health Surveillance Agency (Agência Nacional de Vigilância Sanitária, or ANVISA), an agency of the Government of Brazil, is responsible for setting rules for all the blood centers in the country, including ones that are governmental, private, or nonprofit. Screening for HIV has been a major concern in Brazil, and the Brazilian Ministry of Health has made efforts to have the public blood collection system improved over the past 15 years. Today, the procedures for blood collection in Brazil are similar to what is done in European countries and in the United States of America: paid donation is forbidden, and voluntary donors are not allowed to donate if they acknowledge risk factors for HIV in their initial interview.
In 1998, with the objective of preventing the transmission of HIV by blood transfusion in Brazil, the Ministry of Health made it mandatory for all blood centers to concomitantly use two different EIA tests to screen for HIV all blood donations made in the country. At that time no data were available on the Brazilian blood donor population as to the sensitivity and specificity of the available serological screening tests.
Concerned with the best use of available resources, it was the objective of our center, the Pro-Blood Foundation/ Blood Center of São Paulo (Fundação Pró-Sangue/Hemocentro de São Paulo [PBF/BCSP]), to evaluate whether the use of two EIA screening tests rather than just one enhanced the ability to detect actual cases of HIV infection. A large blood center in the city of São Paulo, the PBF/BCSP collects around 200 000 units of blood per year, or some 50% of the blood collected in the city. The PBF/BCSP is also the largest blood center in Latin America. The purpose of this study was to evaluate the concomitant use of the two different EIA screening tests for HIV in our center's blood donor population. We present here the results obtained with this dual screening of 698 191 samples. Any sample reactive in at least one of the two EIA tests was considered initially reactive and was retested in duplicate for the reactive EIA test in the next work shift. If both duplicates were nonreactive, the sample was considered nonreactive for EIA, and the blood unit was used. If at least one of the duplicates was reactive, the sample was considered EIA-reactive, the unit was discarded, and a Western blot (WB) test was also performed. The WB test used was the HIV BLOT 2.2 (Genelabs ® Diagnostics, Singapore). A sample was considered WB-positive if it was reactive to the p24 and gp120/ 160 bands, WB-negative if no bands were seen, and indeterminate if it presented some other pattern.
MATERIALS AND METHODS
A letter was sent to all EIA-reactive donors asking them to return so that a follow-up sample could be collected. The follow-up sample was subjected to both EIA tests; if it was reactive to at least one of the EIA tests, it was also subjected to WB testing. Because of the period that it normally took for a letter to be received and for a donor to return, the follow-up samples were generally obtained between 2 and 8 weeks after the initial, donation sample.
RESULTS
Of the 698 191 blood units initially screened with the two different EIA tests, 2 718 of them (0.4%) had to be discarded for transfusion use because they were reactive to at least one of the EIA screening tests. The WB results on these EIA-positive donation samples are presented in Table 1 . Of the 2 718 EIA-reactive samples, 639 of them were reactive in both EIA screening tests, and 2 079 were reactive to only one of the EIA screening tests.
Of the 639 samples reactive in both EIA screening tests, 535 (84%) were confirmed positive by WB. Of the 2 079 samples that were reactive to only one of the two EIA screening tests, only two of them (0.1%) were positive by WB. These two samples both had only weak p24 and gp160 bands on the WB. A follow-up sample was obtained in both of these cases. One of the donors was negative on both of the EIA tests of the follow-up sample, which was collected 45 days after the initial donation, and the person remained negative over the following 3 years when he was tested again for HIV at the blood center as part of the reentry process. The second individual had only one follow-up sample collected, 22 days after the initial donation. In comparison to the tests on the initial donation sample, this person's followup sample was reactive to the same EIA test and had a weak p24 band on the WB test but no longer had a gp160 band. Based on these findings, we concluded that the blood donations in both of these cases had produced false-positive WB results. Of the initial 2 718 donors whose samples were reactive in at least one EIA screening test, 1 576 of them (58%) returned for follow-up testing. The results with those follow-up samples are shown in Table 2 .
There were two donors who were initially weakly reactive to a single EIA test and with a negative WB who seroconverted, being positive to both of the follow-up EIAs and to the follow-up WB. These were the only true HIV-positive samples that were detected with only one of the two EIAs used at screening.
DISCUSSION
The majority of the latest-generation HIV EIA tests detect all samples with a positive WB (1, 2). However, differences in EIA sensitivity have been described for samples obtained during the period of seroconversion, especially for non-subtype B viruses (6) . The data presented here support this, since all the WB-positive samples were detected by both EIAs. The only two cases that were reactive to one of two EIA screening tests and positive on the WB at screening turned out to be falsepositives. As previously described (7-9), false-positive results on the WB may be caused by cross-contamination with a positive sample, labeling errors, or nonspecific reactivity to monomeric and multimeric forms of gp41.
During seroconversion, EIA reactivity precedes WB positivity by about 3 days. The two seroconverter samples detected in this study were weakly positive by one EIA screening test and were WB-negative at screening. The follow-up samples for these two donors were positive by both EIA tests as well as the WB. One of these followup samples was collected 4 weeks after the initial blood donation, and the other was collected a year after the initial donation.
Our study shows that the use of two different, concomitant EIA screening tests detected 2 seroconversion samples from among the 1 576 donors who returned for follow-up. This set of 1 576 donors represents 58% of the original reactive donor population of 2 718 persons. Therefore, we can estimate that there were about 3.4 seroconversion samples from among the 698 191 blood units (that is, 2/0.58 = 3.4). If we assume that each EIA test has a 50% chance of detecting these low-reactive samples, only 1 more case for every 410 700 units of donated blood would be detected by using two different EIA screening tests as compared to using a single EIA screening test (that is, 698 191/(3.4 ϫ 0.5) = 410 700).
To summarize, we have shown that the use of two screening EIAs rather than just one was of virtually no value in our São Paulo blood donor population, and that the use of a second EIA test to detect HIV-positive blood donations does not contribute to blood safety in practical terms. That is because the great majority of HIV-positive donors have already seroconverted and will be detected using only a single EIA screening test. Only persons who are going through the process of seroconversion may be missed by using a single EIA test and detected using two EIAs for screening. For screening out these individuals, other techniques, such as p24 or nucleic acid testing, are known to be more effective than the use of two different, concomitant EIA tests. Furthermore, these other tests also detect HIV-antibody-negative cases that would still be missed even when performing two different, concomitant EIA screening tests. De estas 1 576 personas, dos habían mostrado reactividad a solamente uno de los IEE de tamizaje, con resultados negativos en el WB, pero habían mostrado una seroconversión completa en la muestra de seguimiento. Por consiguiente, nuestra conclusión es que el tamizaje con dos IEE, en comparación con uno solo, permitiría detectar solamente una muestra adicional de un total de 410 700 unidades de sangre. Conclusiones. Nuestros datos no respaldan la conveniencia de usar concomitantemente dos IEE diferentes para el tamizaje del VIH. La gran mayoría de los donantes con positividad a VIH ya habrán tenido una seroconversión y se pueden detectar con un solo IEE. Solamente aquellas personas que están aún en proceso de seroconversión podrían no ser detectadas mediante un solo IEE, pero sí con dos. Para identificar a estas personas y reducir cualquier riesgo residual de transmitir el VIH por medio de la sangre donada en nuestro centro, sería más eficaz el uso de otras técnicas, tales como las pruebas a base de ácidos nucleicos o un ensayo a base de Agp24.
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